Mutagenesis of an AUG codon in the adeno-associated virus rep gene: effects on viral DNA replication.
The adeno-associated virus (AAV) rep gene is transcribed from two promoters, p5 and p19, which code for two over-lapping families of rep proteins. The proteins coded by p5 transcripts contain an amino-terminal domain not present in the proteins coded by p19 transcripts. The rep gene is required for AAV DNA replication and also mediates pleiotropic effects in positive and negative regulation of expression of genes driven by either AAV or heterologous promoters. All three functions require rep proteins coded by p5 transcripts. The functions of the rep proteins coded by the p19 transcripts could not be independently discerned since the coding region for these proteins and the p19 promoter are embedded within the coding region of the p5 transcript unit. We describe here an AAV mutant in which the putative AUG initiation codon in the p19 transcripts was altered and which did not express p19-coded rep proteins. This mutant exhibited normal AAV duplex RF DNA replication but was deficient in accumulation of AAV single-stranded progeny DNA and infectious AAV particles. This mutant defines a novel phenotype for a rep gene mutation and suggests a role for the rep proteins in the generation or accumulation of the viral SS DNA. Moreover this mutant distinguishes two different functions of the rep protein(s) in accumulation of the RF molecules and accumulation or processing of the SS DNA molecules, respectively.